
C. Additional Clearances for Wires, Conductors, Ca
bles, and Unguarded Rigid Live Parts of Equipment
Greater clearances than specified by R..le 232B shall be
pro~dedwhere required by Rule 23001.
1. Voltagee Exceeding 22 Kilovolts

.. For voItagea between 22 and 470 kilovolts. the clear
ance apecified in Rule 232Bl (Table 232-1) or Rule
23282 <Table 232-2) shall be inereased at the rate of
0.4 in (10 mm) per kilovolt in exce.. of 22 kilovolts.
For voItage.e exceeding 470 kilovolts. the clearance
shall be determined by the method given in Rule
2320. All dearancea for linea over 50 kilovolts sball
be based on the maximum operating voltage.
EXCEPTION: For vol..... exeeedins 98 kV altemating
current to ground or 139 kV direct current to lI'Ound.
c1earaJM:ea ... than thoM required above are permitted
lor a~"DU1 with known maximum awitching aurg.
r.cton (8M Rule 232D).

b. For voltaps exceeding 60 ltV, the additional
clearance specified in Rule 232Cla shan be
inc:reaaed 3.. for each 1000 1\ (300 m) in exC888 of
3300 A (1000 m) above mean ... level.

e. For voltages exceeding 98 ltV alternating current to
ground, or 139 ltV direct current to ground, either
the dearanc.. sball be increased or the electric field,
or the effects thereof, shall be reduced by other
means, .. required, to limit the current due to elec
trostatic effects to 6.0 milliampere , rma. if the
large. anticipated truck, vehicle, or equipment un
der the line were abort circuited to ground. The size
of the anticipated truck, vehicle, or equipment used
to detennine thue clearanees may be Ie.. than but
need not be greater than that limited by Federal,
State, or local regulations governing the area under
the line. For this determination, the conduetol'8 shall
be at a final unloaded sag at 120 OF (60 °C).

D. Alternate Clearances for Voltages Exceeding 98
Kilovolts Alternating Current to Ground or 139
Kilovolts Direct Current to Ground
The clearancea apecified in Rules 232B and 232C may be
reduced for circuits with known awitching aurge factors, but
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232D Vertical C/.eoro1II:C Aboue Ground 232D3b

shall be not 1... than the alternate clearance, which is
computed by adding the reference height hom Rule 23202 to
the electrical component ofclearance from Rule 232D3.
1. Sag Conditions of tine Conductors

The vertical clearance aball be maintained under the
conductor temperature and loading condition given in
RuJe232A.

2. Reference Heights
The reference height ahall be ..lected from Table 232-3.

3. Electrical Component ofClearance
.. The electrical component (D) shall be computed using

the following equationa. Selected values of 0 are
listed in Table 232-4.

rV. (PU)· 0]1.667
D - 3.28 l: 500 K be (1\)

rV. (PU) . 0]1.661
D _1.00 l: r:.1\A U be(m)

where
V _ maximum alternating current crest operating

voltage to ground or maximum direct current
operating voltage to ground in kilovolts;

PU _ maximum awitching aurge factor expr....d in
per-unit peak voltage to ground and defined 88

a awitching aurge level for circuit breakers cor
responding to 98'11 probability that the maxi
mum awitching surge generated per breaker
operation does not exceed this aurge level, or the
maximum anticipated switching aurge level
generated by other means. whichever is greater;

0.1.16, the allowance for three atandard deviationa;
b _ 1.03. the allowance for nonstandard atmospheric

conditions;
c '" 1.2, the margin ofsafety;
K. 1.15, the configuration factor for conductor-to-

plane gap.
b. The value of 0 shall be increased 3'11 for each 1000 ft

(300 m)in exce.. of 1500 1\(450 m) above mean sea

level.
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Co Either the clearanees .hall be increaaed or the
electric field. or the e«acta thereof, shall be reduced
by other meana, .. required, to limit the current due
to elactroetatic eft'ectII to 6.0 milliamperea. rma. if the
)argut anticipated truck, vehicle, or equipment
under the line were .hort circuited to ground. The
aize of the anticipated truck, vehicle. or equipment
uaed to determine the.. clearances may be leu than
but need not be pater than that limited by Federal,
State. or local ngulatiOlUl governing the area under
the line. For this determination, the conductors shall
be at a final unloaded Wat120 -F (60 -C).

Limit
The alternate clearance .hall be not le88 than the
clearance Biven in Tables 232-1 or 232-2 computed for 98
kilovolta alternating current to ground in accordance
with Rule 232e. .

~.
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Table 182·1 Vertical Clearance ofWirea, Conducton, and Cab...
Above Ground, Roadway, Rail, or Water Surface.

(Voltages are phue-to-lfOund for effectively grounded cireuit. and thoee other circuit. where alllf'OWld
fault. are cleared by promptly dHnersizing the faulted ..c:tion, both initially and following lNbIequent

breaker operations. See the definition leCtion for voltaps ofother .,stem•.) rr

NatOl'l ofaurface
UDd......th~.
ClllIIducton, or cabl.

@~~ ~anc!
~ioaaon ~

eonclactorI and ....,CIIIbJea aiJraad
able; ..........; .... 7!iO V -*ad..nctan
amp protec:tiOll NOD-iDaaJatacJ...a1ll anc! ..-ia~

wiIw; lI"O'UDlled JU)'I; elllJDUDioation 1taI. 2300 Open epan or D T ....

_traJ ~1Jda'I aMiactan; aupply 0I'230C3; .,py .. ~
-.tiJII1taJe IaOEl; ca.... of0 to '7IfO V ... tappIy -.cIDCtorI. 0 m ",. '7IfO V

-.pplJ__ JMetin( RaIea -nct.ora. _7150 V 'lIfO V tID 22 tV
.-timcltaJe 230C1 230C2 or 23OC3 0 to 750 V tID 22 tV to IJ"llUftCI to IftIUDCl

(ft) (ft) (1\) (1\) (1\) (ft)

1. Track nila Of railroacla 'except
elactrifted railroada umn, overh.d

trolley -Sucton) (D @@
2. &edit aez.ta, alleys; ~clential

drive_,.. partilll Iota. and other

- aubject to tnd nffic ED
a Reaiclenlial drivewaY'

~ Other land nveraed by veNclea.
IlUCh u c:Wtivated, crume, Conal,
orchard, etc

5. SJw- and waya aubject to
pedeetriana or reatricted
nme only ~

23.5 24.0 14.5 18.5

15.5@ 18.0@ 16.5 18.5

15.15 (!) @ 18.0 (!) @ 16.15 CD 18.5

15.15 18.0 18.l5 18.5

14.0 12.0 €> 12.15 €> 14.s

22.0@

18.0 ~

18.0 ~

18.0

12.0@

20.0 ~

10.0 ~

18.0

K \V.leI".reu not auitable for
..ilboating or whln uilboating iI
prohibited@ 14.0 1U 15.0 17.0

7. W..... areal auitable fill' uilboatinl
including Jakel, pendl.~aira.
ticlal watenl. riven, .a--. aDd cana1I
with .n ~tnlcteiIaurCace

a~of: @@@
(.) t- than 20.crw 17.s 18.0 18.5 2O.s
(b) 20 to 200 .crw 26.5 26.0 28.5 28.5
(c) Over 200 to 2000_ au 32.0 32.5 a4.5
(d) Over 2000 .c:reI 31.5 38.0 38.5 40.5

& Public or priv.te land and w.ter
areu poIted forriging or Cleuance .bcmI JI"OUDd ,haJl be 15 ft ......... than in 7 above, for... launching a.ilboata the type ofw....~.-vedby the launchillf lite

~ Whln wira, ClllIIducton. or cabJ. run aIanI anc! within the limita of
hiPwa,. or other road ri&'hta-of.w.y but do not overhang the roadway

CD Whln aOO-Y', tunnell, or bricIpI rwqv.ire it, 1_ c:Jearance&
above lI'Ound or raila than required by Table 232-1 may be aaed
locally. The tl'OlIey and elactrifted railroad contact conductor ahould
be graded very gradually from the rwgular exmab'\1ction down to the
reduced elevation.

(Z) For wire, ClllIIducton, or cab!. croaIilll over mine, kailll, and
aimilar railwaya which handle only can Jower than atanclard
freight can, the clearance may be redueecl by an amount equal to
the diffennce in height bet_ the high.t Ie.ded car handled and

22 no: but the clararIaa ahall not be redueecl below that rwquind fill'
a1I'Wt ~iIIIa.

<D Thia footnole not -.d in thia edition.

@ In communili. whln 21 ~ hu been .tablilhed, thia clearance
may be continued if carefully maintained. The elevation or the
contact conductor ahould be the ..me in the croaIilll and Dext
adjacent apana. (See Rule 2215D2 fOr ClllIIditiona which amat be met
where uniform height above rall ia impractical.)

@ In eommuniti. when 16 1\ hal been eatabliahed for tI'ODey anc!

9. &edl, aez.ta, or allll)'l

10. &ada in JUral diltricta where
it ia unlikely that vehicHI will be
c:r'l*ing uncle' the line

1l5.5@@

13.l5 €>@

16.0@

14.0

18.l5 18.5 18.0 ~

----.-,-_.--_..- -------"---------------- --,
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1iIemifiec1 railrolld CllIItact _chael.an 0 to '750 V to 1ftIWIC1, ar 18 ft
far tnlIley and electrified railJ'Cllld _tan ClODlluctan ....tilll '750
V, or where local eOluliti_ make it imprae:tical to obtain the
clearance IiYell in the table, U- reducecl clearam. may be aMd if
c:lII'efully -mtainecl.

@ Tbia foot.no&e IIllt.-in thiI edition.

(i) Where the beicht of attachment to a bllilding or other
installation dae. not pennit aen'ice cIropli to !Met theM valua, the
c1earancea may be reduced to the following:

(feet)
(a) Insulated lupply ..mce cIropa limited to 300 V to

cround 1~

(b) Insulated drip loopa ofIUPply..-.ice dropa limited to
300 V to IJ"OUIld lo.s

(c) Supplyaervice drops limited to 1110 V to JI"OGIIC1ed
meeting Rules 23OC1 or 230C3 12.0

(d) Drip 100.- only of len'ice drops limited to 1110 V to
ground and meeting Rulea 230CI or 23OC3 10.0

(e) Insulated eomrnunication MI"Yice dropL 1l.6

@ Where the beicht of attachment to a building or other
inltallation dae. DOt permit aen'ice cIropa to meet tIHM val_, the
dearane:. may be reduced to the following:

(feet)
(a) Inaulated lupply aerrice dropa limited to 300 V to

ground 10~

(b) Insulated drip loopa oflupply HI'Yice dropa limited to
300 V to gTOUnd 10~

(c) Supply lervice dropa limited to 1110 V to grouDd ed
!meting Rwes 230CI 01' 23OC3 10.0

(d) Drip loopll only ofaupply lervicedropslimited to 150
V to ground ed meeting RWIlI 230CI or 230C3. 10.0

@ Splle:. and wayalubject to peeleatrians ar I"elItriC\ed traffic only
are those areu where BqUelltrians, vehicllll, or other mobile unile,
ell"eeding 8 n in height, are prohibited by regulation or pennanent
terrain COnfiguratioDi or are otherwiae Dot normally encountered

nonnal Oood level. The clearance over rivera, atreama, and canall
ahall be baaed upon the largeat lunace area of any I mi long .'"
ment which includs the c:I"OlIsing. The clearance over a canal, nver,
or Iu.m narmally uaed to provide a_ far unboata to a larger
body of water Ihall be the ume u that required for the larger body
ofwater.

@ Where e overwater obatnu:tion reslricta _I height to leea
I than the applicable reference height liven in Table 232·3, the

required clearance may be reduced by the ~ilfere!,ce between the
reference height and the overwater obatruction height, except that
the reduced clearance shall be not leea than that required far the
aunace ares on the line-c:I"OlIsing side of the obstruction.

@) Where the US Army Cofpll of Engineers, or the State, or
aU2TOPte thereof baa wued a crouing permit, c1earanc:ea of that
permit shall govern.

CII' DOt_hlyanliei,.ted.

€> WbtIre a aupply ar -.ununication line alone a J'CIlId ia loealed
ftlative to fencea, cliLehaa, embank_nta, ft, 10 that the JI"OUncI
.... &he line would not be expected to be travelled by ....triaDI
&bia clearance may be redued to &he IOlIowing val_: '

(feet)
(a) I_lllated communicatiOll -.dud« and commll'

nicaaon cablea U
(b) CoodllCtora of other aJIIUIIunication cimlita U
(c) Supply cablea of any valtap meeting Rule 230Cl

and 8Ilpply cab_limited to 150 V to groundmeeti.
Rules 230C2 ar 23OC3 U

Cd) I_ulated ,upply conductoR limited to 300 V to
cround 1~

~) G~ U
(D No daarance hm cround ia requiTed for anchor pya Dot.

~ng tncb, raila, atl'eetl, drivewaya, roada, ar pathwaya.

@ Thi' cl....nce may be Tedueacl to 13 n for eommllDicatiOll
CllIIdueton end guya.

@ Where thil _traction craa_ OI'er or I'WlI along alleya,
drivewaya, or pa.r'king Iota, thia c1eannce _y be raducecl to III n.
e Thia footnote not -eI in thia edition.

@ This footnote not med in thia edition.

@ Adjacent to tunnel' and overhead bricllw which restrict the
height of loaded rail cars to leea than 22 ft, u-e c1earanc:ea _y be
!'llduced by the difference between the high.t loaded rail car
handled and 22 ft, ifmutually.,.- to by the ,.,.us at intenlL

® For controlled impoundmenta, the lunace area and
c:orTeIponcJinc c1earancee shall be baaed upon the design high ",ater
level. For other walAn, the surface area shall be that encloaed by ita
annual high water man, ed clearec:ea 'hall be bued 011 the

@ See Rule 2341 fOl' the required horizontal and diagonal I
clearanc:ea to rail cars.

@ For the parpoae of thil rule, trucks are defined u ey vehicle
.-ding 8 1\ in height. Areal not subject to truck traffic are area
where truck tra11ic is not normally encountered or not reuonably
anticipated.

@ This footnote not aaed in this edition.

@ Thill footnol.e not uaed in this edition.

@ Communication cables and conductora may have a clearance of I
III n where poles are back of curbs or other deterrenta to vehicular
tnffic.
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©lnaulat.ed 'haIIty anel
ClOmmunication tleetriaecl
ClDIlchacton and ni1nIac1

cable; --.pm; CIlIII&act-.d1lCtcn
nrp pI'OtediGII Non·iDaalated and __ttd

wine; JI'OWldecI py.; ClDlDIDllIlicauon Opm 8pU or i ...,

_tral ClIQdudcn CIlIIICIIJC&cn; lIlppIy aappIy ... (l)
....me Rule 230E1; GablaaoCO to 150 V CIlIIICIaet.ora, 010 ..... 150 V

apply cab_ iJIlIlltilll RuI.. Cll'er 160 V 760 V to 22 tv
-tine Rule 23OC1 230C2 or 23OC3 to 22 tv to JnlUnd tol"DUJXl

(m (m) (m) (m) (m)

Tabl. _·1 Vertical Clearance ofWirea, Conductors, aDd Cabl..
Above Ground, Roadway, Rall, or Water Surface.

(Voltages are phue·to-ll'Ound for effectively grounded circuit. and thoee other circuit. where all II'OUnd
faults are cleared by promptly cle-eneraizing the faulted section, both initially and following wbeequent

breaker operation•. See the definition .emon for voltage_ ofother systems.) M

Nature of alIl'face
underneath 1rireI,
c:ondueton or cablell

1. et raila railroads (acept
elec:trifiecl railroIlcU U8inc C/1i'el'hee eI

tnJIley conelDCtora)~@@ 1.2 7.1 1~ 8l2. Roada. ___, alle)'8; DClIlNaidential
drivewa,.., perking Iota, and other
ar.e wI:i;ec:t to tnIc:k lnlJie @ 4.7@ 4.9@ 6.0 5.63. R.iclelltW chi_a,..

".7 (!) @ ti(!)@ 1i.O(!) fiJI" Other land tnvenecl by fthicles,
nch .. c:ultivated,~, 'mist,
0I'\:harQ, e\e

~7 4.9 6.0 6.6a Spa~ and wa,..lUbjec:t to
peel_Irian. ar ...tnc:ted
traffic GIlly lID 2.90 3.6(!) 3.lI~ .f..

J
" '\

~ , •t
t

J

6.2
8.7
10~

12.1

5.6
8l
99

1l.7

6.3 6.5
1B 79
9.6 9B

11.4 lUI

a..JaDee above J!'OUftd aball be 1.6 m,r.ter than.in '.above, for
the type oCwatel' .,.. aerved by the launchlll( litelaunchill( ..ilboalll

a Water areal not .uitable far
Milboatin( ar where uilboating iI
prohibit.ecl @

7. Water areal auitable for IIall~ting
inc:ludinglak_, poocll,.- 'OIr'II,
tidal "ten, riYlll'l, atnarna, and canala
with an anobst:rueted aurface

... oC: @@€l
(a) 1.- than 20 ba
(b) 20 to 200 ba
(c) Over 200 to 2000 ba
(eI) Over 2000 ba

8. Publie at private land anel water
.... poated for riging or

b: .tnat a'OIainp.
@ 'l'bia fDotnot.e Dot aaed in diia eclitiClll.

@ In conununitiel where U m bu beerI ..tabliahecl, thia c1eaJaDca
may be continued if CATefully maintai,!ed. The ele:'au:~oC~

tact ClII'Iduc:tDr ahould be the Ame In. the ~ng
:;"nt apan•. (See Rule 225D2 far ClII'IcIit~OIlI which IIIliI\ be met
where aniform height above rail ia impractical.)

@ In conununiti_ where 4.9 m baa been at.abliahed far trolley anel

4.9@

~1@€>

. ClIIlchxt.on or cab1ea ran a1cDc and within the limita oC
'::=ya-:-o&ber roael nibta-or-way but do not llftI'baD& the roadway

6.0 5.6Q Rmcll, atraeta, ar alleya

10. Rmda illl"lJi'lll cliltric:ta where
it illUllikely that ftbic:1el will be

etoMin( unci.. the liDe

(f) Wh-. IlIbwa)'8, twlIlela, or bric1pa nquire it, ..~=
d ']a than requincl by Table 232·1 may

above IfOUJl or ral . ed ilroacI tact conduetar abould
1ocaI1y. The trolley and e1ec:tnli ~, ::'trw:tiOD dOWll &0 thebe graeled very gradually from the •__ar

ndUlled elevatiOIl. . II

(£) For wire, conductDra, or cabla e:rouing ov:..:u::.~:~a:~
limitar ''Iiiway. whieh handle:~=~ an amount equal to
freight carl, ~e el~Janc:e may the higbeat loaded car bandied and
the di1J'ereoce lD height bet_



•
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eleetrilled nilroM _tact Ga4lUdGn 0 to 1&0 V to~ ..5.6 m
for trolley and e1ee:mfted railroad CODtaet collClueton aceMill(
150 V. 01' where local CODCti&ioal _\e it impractical to abtaill the
daara_cil'eIl iD the &able. u.e radacedd_~ _,.be ... if
carefully maiD&aiDed.

@ TbiI ......DOt'" ill dlillltit.iaD.
~ Whe,. &he heilht or attaeb_t to a InUJeliD, or o&IIer
ntallation doe- DOt permit M'l'rice ..... to-'U-ya)_, the
dlara- _y be I'alIuc8:I to the foilowi.DI:

(1DNrI)
(a) Insulated nppl)' ..-rice clrope limited to 300 V to

,"",nd 3.8
(b) lDSaJated clrip lcopa at'lupplyMl'Vice dnlpa limited to

300 V to II'JlU'li 3.2
Ce) Supply MrTieI dropa limited to 150 V to f1"DUIlII and

....an, Rul.. 23OC1 or 230C3 as
(dl Drip loopa only at'aenioe dnlpIlimited to 150 V to

poaIICIlUId .-tine RuJ.. 23OC1 or 23OC3 aD
(e) lDaulated C!CIIIIIDWlic:ItioII MrTieI drvpa. 3.5

@ Where \he beiPt of attaehment to a building or other
installation doe- DOt permit..-rice dl"Opl to _t then yl1_. the
dearanc:ea _y be reduced to the Collo~

Cmet.en)
Cal loauJated lupply..mce drvPllimited to 300 V to

fI"Ound 3.2
(b) lDauJated clrip loopa at'IUPpl)' ..mce lbopa limited to

300 V to grou.nd 3.2
(c:) Supply Ml'Vice cIropa limited to 150 V to fI"OUDlIlUId

-uq RuJea 23OC1 or 230C3 aD
Cd) Drip JoopI CIII1y at'IUpply Mrric:e dropa limited to 150

V to lII"OW'd and -QIlI RuJ. 230CI or 23OC3. aD

@ Spa~ aDd wa,. aubjec:t to pedtstriaoa ar ~tric:tecl traflic: only
are thceea~ wbere equeatnaDJ••ehiel•• or other mobile unita,
ac:eeclin, 2.46 m in hei,ht. are prohibited by regulation or
pezmaneot terrain _tipratiOld or are otherwile not IIOI'JDIllly

Donna! flood le....1. The c:leaNJIce oyer ri'lel'l. ItrelUIW. and _t.
ahall be bMed upon the larI-t nriace ana ofany 1.6km lone....
IIIIII\t whic:h inductee the c:nuilll. 'nle c:learaIlce - a CIIlal, "ver.
or .tream normally UHd to provide a_ far 1I11boata to a Jarpr
body of water ahaJl be the ..me .. that required for the Jarpr body
ofwater.

I@ Where an oyerwater~on~tridl_I heicM to J_
than the appliceble reference beicbt liven in Table 232·3. the
required clearance may be reduced by the ~iffe~cebetween the
reference height and the overwater abatruc:tion height, _CIIpt that
the reduced clearance lball be not J_ than thlt required far the
lurface area on the line-crcuillg aide at' the obatNction.

@ Where the US Army Corpa of Engineen, or the State, or
IUJTOfate thereof baa illuecI a c:rouine permit. dllfll- of that
permit lhall IOvern.

___or DOt 1'UIODIbly eatieipatad.

€) Where a 8apply or -.unicatiollline a10aI a .... ia _&ad
nlatiw .. "Mal, di~•• emblUIkmell&l. N. 10 dlat the paa.nd
__ dae line wauld DOt be -.-ted to be...Ied by pecMatriaDa
til» deeraDce may be redUCllCl to theiIl~Yl1naa: '

(....)
(a) ...ulated _waic:atiOD __lid« aDC1 -.mu-1Iiw.__ UO
(b) CGndUdon of other _unMaUon cimD&I UO
(c:) &apply cabl. ofany YOItap meean,Rule 23OC1

and IWpply__limited 10 160 Vto pauDd -.Qnr
RuJee 23002 ar 23OC3 UO

(eI) InsDJalad aupply c:ooduc:t.ora limited to aoo V to
pvuncl 3.8

<e) Gu,. 2.80

(D No cIuralIHlI from ,"",Dd iI required lor eachIII' 1'1)'1 DOt
-me tnc:b, railI, __&I, drivew81J, rmcIa, ar paUlwa)'ll.

€) Thill elIara_ may be redUCllCl to '"0 m for commullic:ation
_ductors and 1'1,..
@ Where thi. eonatraetion c:raaaea OYI1' or runa aJq aDI)'I,
clriy..a,., ar perkinc Iota, thilc:1~may be reduc:ed to 4.6 m-

@'11lia fOataata DDt ... ill thia ediRon.

@ Tbia fOataata DDt UMd in t.hiII edition.

€) Adjacent to tlUlllela and overhead bridpa whic:b ..tric:t the
JMicht ofloaclecl rail ca.,. to ... thu 6.7 Ill, til-.d~may be
reduced by the difi'erenc:e between the bi,h.t loaded rail car
bandled lUId 6.7 Ill, ulIll1tually qreec1 to by the parQea at inWelt.

@ For controlled impoundmenta, the lurrac:e area and
Clllft'aIPOIIdirc c:l.ranc:el lhall be baled upon the deIip hiP water
....1. For other waten, dle lunace area ahalJ be that eoc:IClIed by i&l
anDUlI hi,h water mark., lUId c:learaMel Ihan be baaed on the

€> See Rule 2MI for the required borilontal aIICI dillfODlI
dea~ to nail • .,..

€D Fill' the parpoee or t.hia rule, tndaI are deftDecl • lUIy Yehide
elUlIIClinr 2.~ m in beiBbt.~ DOt aubjec\ to tnlC:\ traf'l\c: are
ana. wbere truck tramc: Ie not normally _tered 01' not
.-ooablyanQc:ipaled.

€> '11lia fOotnote not -.d in t.hiI ediRon.

@) Thill fOotnote not ... in t.hiI edition.

E> CommUDicatiClll cablea aIICI concluaan may ha.e a c:1__ of

4.6 m where pol. are beck at'c:un. ar other cleteTeD&I to nbic:uJar
traffic:.

..
_ ...- ......-----------------------------------------~-.---_...-....'!lI_".....,,,•.r'
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Unparded rilid Ii Unp&rded rigid
liw pana or0 to 750 V ve parte ofover 750 V

d to 22kV and
an un~uDde~cues ungrounded cueJ that
that contain equIpment CODtaiD.
coJlDeCted to circuits equIpment
fnot ....__ connected to circuits

o more WJAII 750 V ofover 750 Vto 22 kV
(ft) (ft)

15.0 16.0
15.0 18.0

16.0<D 18.0

15.0 16.0 18.0

11.0(1) l2.O@ 14.0

Effectively
JI'OUDded

equipment
c:ues (£)

(ft)
Nature of surface below:
1. Where rigid parts overhang:

a. Roads, streets, alleys;
Donreaidential driveways'
parking lots and other~
subject to truck traffic <D

b. Residential driveways

c . Other land traversed by vehicles
such as cultivated land, grazing
land, forest, orchard, etc.

d. Spaces and ways subject to
pedestrians or restricted traffic
only@

2. Where rigid parts are along and within
the limits of highways or other road rights.
of.way but do not overhang the roadway:

I
Table 232·2 Vertical CIearaDce IE .

UDlWU'ded Ri .d Li p. 0 qwp••nt c.... and
(Voltages are phue.to-awtound iill fti v~ art. Above Ground or Roadway Surface.
fj ul •• v or e ectively grounded circuita d thOise th
a ta are cleared by promptly de-energizing the faulted.. . an " ~ er cireuita where all ground

breaker operations. See the definition~ ~on. both) lIUtia]ly and following 8Ub8equent
__won lor YO taps ofother systems.) JlT

I
•• l \,. , "

i
1 1

a. ROads, streets, and aUeys

b. Roads in rural districts where
it is unlikely that vehicles will be
crossing under the line

15.0

13.0 ~

16.0

14.0 ~

18.0

16.0

<D This clearance may be reduced to the following values:
(feet)

a . Insulated live parts limited to 300 V to
ground 12

b. Insulated live parts limited to 150 V to ground
and drip loops of aervice drop conducton
limited to 150 V to ground and meeting
Rules 230C2 or 230C3. 10

@ Where a supply line along a road is limited to 300 V to
ground and is located relative to fences, ditches,
embankments, etc, 10 that the ground under the line would
not be expected to be traveled except by pedestrians, this
clearance may be reduced to 12 ft..

I CD This footnote not uaed in this edition.
<D For the purpose of this rule, trucks are defined as any
vehicle exceeding 8 ft. in height. Areas not subject to truck
traffic are areas where truck traffic is not normally

encountered or not reasonably anticipated.
@ Spaces and ways subject to pedestrians or restricted
traffic only are those areas where equestrians, vehicles,
or other mobile units, exceeding 8 1\ in height, are
prohibited by regulation or permanent terrain
configurations or are otherwise not normally encountered
or not reasonably anticipated.
(£) The bo"om of the housing of traffic control lignall
sulpended over the traveled portion of the roadway shall be
not leas than 15 Anor more than 19 ft. above the grade at the
center of the roadway.
(!) Effectively grounded equipment C8lIeS such u fire
alarm boxes, traffic control boxes, or mete" may be
mounted over a walkway at a lower level for accessibility
provided such equipment does Dot unduly obstruct the
walkway.
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Unruardecl rigid Ji Unguarded rigid
live puta of0 to 750 V ve parts ofover 750 V

and uqrounded e:uea to 22 kV and
that contain· UIlll'OUnded c:aaea that

COJlDeCted to"!:!.~t t contain equipment
-.. ....I s connected to' .

ofnot more that:! 760 V of CIrcuIts
Oftr750 Vto 22 kV

(m) (m)

4.6 4.9
4.6 6.5

4.9 CD 15.5

4.6 4.9
5.5

3.4(j) 3,6@ 4.3

Effectively
IP'OUnded
equipment
CU8I@

(m)
Nature of surface below:
1. Where rigid parts overhang:

a. Roads, .I~S, alleys;
nonresIdentIal driveways'
par~g lots and other~s
subject to truck tra1Jic G)

b. Residential driveways

c . Other land traversed by vehicles
such as cultivated land trrazing
land, forest, orchard, e~.

d. Spaces and ways aubject. to
pedestrians or restricted traffic
only@

2. Whe~ ~gid parts are along and within
t~e hDllts of highways or other road rights
o -way but do not overhang the roadway:

CD This clearance may be reduced to the following values:
(meters)

a. Insulated live parts limited to 300 V to
ground 3.6

b. Insulated live parts limited to 150 V to iP'ound
and drip loops of aervice drop conductors
limited to 150 V to ground and meeting
Rules 230C2 or 230C3. 3.0

® Where a supply line along a road is limited to 300 V to
ground and is located relative to fences, ditches,
embankments, etc, so that the ground under the line would
not be expected to be traveled except by pedestrians, this
clearance may be reduced to 3.6 m.

I @ This footnote not used in this edition.
<D For the purpose of this rule, trucks are defmed as any
vehicle exceeding 2.45 m in height. Areas not subject to
truck traffic are areas where truck traffic is not normally

encountered or not reasonably anticipated.
@) Spaces and ways subject to pedestrians or restricted
traffic only are thoae areas where equestrians, vehicles,
or otber mobile units, exceeding 2.45 m in height, are
probibited by regulation or permanent terrain
configurations or are otherwiae not normally encountered
or DOt re&lOnably anticipated.
@ The bottom of the housing of traffic control signals
aulpended over the traveled portion of the roadway shall be
not less than 4.6 m nor more than 5.8 m above the grade at
the centeroftbe roadway.
(!) Effectively grounded equipment caaes luch as fire
alarm boxes, traffic control boxes, or meters may be
mounted over a walkway at a lower level for accessibility
provided such equipment does not unduly obstruct the
walkway.
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232D3a

Electrical

Switchinl
component

llU'le Switchinl of

Ifactor lurle clearance

(per unit) (kV) (ft) .. (tn)

3.97 or leu 785 or leu (i) 8.6 :uo
2.65 or leu 786 or Ie. CD 8.6 2.60

1.76 or leu 786 or I... CD 8.6 :1.60
1.90 863 9.9 3.0

2.00 898 10.8 3.3

2.20 988 12.7 •.9
2.40 1079 14.6 •.4

2.60 1168 16.7 6.1

1.60 1045 13.9 4.2

1.80 1176 16.9 6.2
2.00 1306 20.1 8.1

2.10 or more 1372 or more ®21.8 6.8

242
362
650

Maximum
operatinl

voltaee
phue-to-pha&e

(kV)

800

232D30 Verlical C/.earaN:e .A6ow G1'OUIId

Table Z3H Electrical CoIapeaeat of CIearaace
lD IluIe 232D3a .

(Add 3'10 for each 1000 rt (300 m) in exceu of 1500 rt (450 m)
above mean lea level. Increaee clearance to limit electrostatic

effects in aecord.nce with Rule 232D3c.)

232/)2 O...Matl Lina Cl«uvmca 23202

Table 232·3
Deference Heichts

Nature Olfiii!ace uotitt nOM (Il) (;l
a Track . or rai (except elec:trifted railroada

uaiac ovel'head trolley condueton> (!) 22 1.1
h. Stree&a. alley.. roada, drivew.ye. and parldn,lots 14 4~

c. Spaces andw~ aubject to pedeatriaoa or reatricteci
tratlic only (i) 10 1.0 .

d. Other land, auc:h .. cultiv.tecl. Jre&iIl,. foreat, or orchard,
which ie travenecl by vehiclee 14 .~

e. W.ter areas DOt auitable Cor ..Uboatu., iocludiDI
or where aaUboatiDB ie prohibited 12.6 • .8

C. Water areu ..itable for ..ilboatin, includiDilakee.
ponda. reeervoira, tidal w.tera, rivera, atreams,
and canU with uDOb&naded eurl'ace area CD @
(1) leu than 210 aa. (8 h.) 16 4.8
(2) 210 to:M)O..-(8 to80 he) a& 'U
(3) 2IOOtomooaaea(80to800ha) 3) 8.0
(4) over 2000 ac..- (800 ha) as U.Q

& ID public or private land and water are.. posted for
rialac or lau.ac:hiDt aailboat.. the reference height
8ball he 1 ft (1.1 aU ......... thaD in Cabove, for the type
of w.ter .re.. eerviced by the launc:hirur alto

1

See Rule 2341 for the required horizontal aod diagonal de.ranees to
rail can.

(!) Spacea aod w.ye aubject to pedMtriana or restricted traffic only are
thoae ...... where equeatri..... vehiclea. or other mobile units. exceedin,
8 ft (2.41 m) ill he"t, are prohibited by "lUlation or pel'llWlent terrain
conlilUr.Uoaa or are otherwi.. aot Dorm.Uy encountered or Dot
reueaably antlcipatecl.

CD For controlled ImpouDclmenta, the surface are. and correapondin,
clearancea ahaIl be buecl upon the cleaigD hi,h w.ter level. For other
w.tera, \be ..nace are. aball be that eocloaed by its aDDusl bigh water
mark, and clcarancea ahall be baaed on the aor~ flood level. The
clearancea ov.r riv..... at........ and c.n.la aball be based upon the
I.....t aunace ..... oC aoy 1 mile lon, (1600 m) Ie,ment which iIlcludea
the crouing. The clearance over. can.l or aimil.r w.terw.y providing
~ for aailbo.ts to • I.rser body oC w.ter aball be the ..me .. th.t
required for the laqer bocly of w.ter.

G> Where ao overw.ter obatruction reatricts veuel height to lell thaD
the .pplicable reference height. the required clearance m.y be reduced by
the difference between the reference height aod the overw.ter obstruction
hei,ht, except th.t the reduced cle.rance sh.n be not Ie.. th.n th.t
required for the surface ..... on the line-eroaaing lide or the obltruction.

174

CD Limitecl by Rule 232D4.
® Limited by Rules 232A and 232B.
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233 Condueton em Different Buppom 233Alo(2)

233. ClearaDces Between Wires, Condudon, and Cablea
Quriedon Ditrerent SuJJPOl1inlrStrudure8

A. General
Crouings should be made on a common supporting structure,
where practical. In other cases, the clearance between any
two crouing or acijacent wi..... conductors. or cables carried
on different supporting structures ahall be not 1... at any
location in the spans than that required by Rul.. 233B and
233C. The clearance ahall be not Ie.. than that required by
application of a clearance envelope developed under Rule
233A2 to the positions on or within conductor movement
envelopes developed under Rule 233A1 at which the two
wires, conductors. or cables would be cloeest together. For
purpoees of this determination. the relevant ~tionsof the
wires, conductors, or cabl.. on or within their respective
conductor movement envelope8 are those which can occur
when (1) both are simultaneously subjected to the same
ambient air temperature and wind loading conditions and (2)
uch is subjected individually to the full range of ita icinl
conditions and applicable design electrical loading.

Figure 233-1 is a graphical illutration of the application of
Rule 233A. Alternate methods that U8ure compliance with
these rul. may be uaed.
1. Conductor Movement Envelope

L Development·
The conductor movement envelope shall be
developed from the locus of the most displaced
conductor positions defined below and shown in
Fig 233-2.
(1) 60 DF (16 DC), no wind displacement, at both

initial unloaded and final unloaded sag
(conductor positions A and C).

(2) With the wire, conductor, or cable displaced
from rest by a six pounds per square foot
(290 Pal wind at both initial and final sag at
60 DF (15 DC). This may be reduced to 4 pounds
per square foot (190 Pal wind in areas sheltered
by building., terrain, or other obatacles. The
displacement of the wire, conductor, or cable
shall include deflection of suspension insulators

177
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TUle U5-S Veft::lea1 Clearuee BetweeD CaIldllcton at hpporg IN
(When UIJn. column and row hadinp, voltala are ph.. to lI'ound for eIfeetNeb' lP'Ounded etreultl and thOle

other clrc:ultI where aD lP'Ound (aultl are cleared by promptly de-eneJ1lllna the fauJted Metion, both lIlltialJy
and (oUowtn,lubaequent breaker operatiON. See the definitions aeetJon for voJtacet or other Qlteml.)

Open IUPPIy c:ondue:torlSupply cables
meetIn8 Rule

23OC1, 2, or 3;
neutraJ conductors

meeUnl Rule
230£1
(in)

Oto
8.7 kV
(in)

Same
utWty(!)
(in)

Over 8.7 to &0 kV

DUrerent
utUltl. (!)

(in)

40 <DC!) 40 40 40 plul 0•• per ltV CD
over 8.7 kV

16 16 <D 40 40 plus 0.4 per ltV (i)
over 8.7 kV

16 16 (i) . 16 plus 0.4 per ltV CD 40 plus 0.4 per ltV CD
over 8.7 ltV over 8.7 kV

16 (i) 16 plus 0.• per ltV C!)(i) 40 plua 0.• per ltV (!)
over 8.7 ltV over 8.7 ltV

1. Communication condue:tors
L Ordinary
b. VI4!d in operation of

lupply lines
2. Supply conductors

a. 0 to 7&0 V; IUpply cables
meetiftl Rule 23OC1, 2, or 3;
neutral conductors meeting
Rule 230El

b. ()y@r 760 V to 8.7 ltV
c. ()y@r 8.7 kV to 22 kV

(1) If worked on alM with
live-line tools and
adjacent cJrcuhs are
neither de~nerglzednor

. covered with shields or
protectors

16 plus 0.4 per ltV CD
over 8.7 ltV

40 plus 0.4 per kV (i)
over 8.7 ltV

---------------------------------- ----.-



I"~

r
I I
i r ' :I

" ~I
:t

I

:/' 'I.
., '

: 't.
II
,

I
•

,l.
~

II :1I,

j

:1,

)

I:,
:1
;1

, ., ..

+

r Appendi%A

Appendix A
(This Appendix i. not part of ANSI C2-1990, National Electrical Safety

Code,l990 editWD, but i. included for information only.)

Uniform SystemofClearance.
Adopted in the lS8OEditioD

Rules 232, 233, and 234

Introduction

The original format or system for stating NESC requirements
was developed before 1920 and recognized the practical constraints
of that time: Clearances were specified for a set of Basic Conditions.
Some Basic Clearances included conductor movement; addel'll were
used for non-basic conditions. Although easy to use, it was unduly
conservative in many cases, and did not adequately recognize new
materials and construction in othel'll. Varioua additional clearance
requirements were added over the yean.

An intensive study by the NESC Clearances Subcommittee
identified:

• modem utinty practices and capabilities that remove the
previous clearance measurement constraints,

• apparent inconsistencies in certain clearance treatments,
and

• the need to develop a uniform clearance .ystem indepen
dent ofmaterials used for conductors and cables, stringing
tensions, operating temperatures, and similar constraints.

The new uniform clearance system contained in the 1990 edition
reflects the dimensions ofexpected activities in each area (reference
component), as well as the relative potential problem caused by
each type of facility (mechanical and electrical component).

Conductor clearance in the 1990 edition is stated in terms of the
"closest approach; ie, the clear distance that must be maintained
under specified conditions.

• Vertical clearances are required during maximum sag
conditions; they provide for expected activity beneath a
line.

391

"
IL,
ii,
;\.

'I
\

1

11
,1'.,'

1

,' Jl

I,i/-,
iii \

i~
1'\

I, Ii
Jf:
I
I

~~~I.i~j4:
;!P1~"f
~'1 'I:" ': ,



-1If,
11 I
l.i 'I

I .'

I' i

I

i ~q
\ .

j;
1.

I!
'l

II,:
~
,I,..',
~l

.1'
i ~

. ~,

AppendUA

• Horizontal clearanee. are required when the conductor i.
at rut; they provide for expec:t.d activity alongside a line.
In addition, di.placement of conductors by wind i. consid
ered under certain conditions.

Under the new .yst.m, use" consider the actual characteristics
of the material. and con.truction, rather than the reference
characteristics built into the early code requirements.

Whil. som. clearance values in the n.w sy.t.m may appear to be
larger and IOJn8 small.r, the net effective clearances for conductors
and cabl•• ar., for most of the clearance value., ••••ntially
unchanged. Some few value. required minor a(ijustments of the
effective clearances to make them uniform with the other values,
thus illustrating one ~the needa for these changes.

The 1990 edition provide. the following user benefits:
• simple code language in performance-.tandard format (as

opposed to the prior design-manual .tyle)
• readily understandable intent
• uniform clearanC't value.
• integration ofprior rule. for long .pan construction and/or

high conductor t.mperature operation
• reduced number~ footnot.. required to cover exceptions.

Clearance Rules and Tables Prior to 1990

In prior edition., clearanC't. shown in the table. were oo.ic clear.
ances, applied under apecified conditions ofconductor temperature
and sag, span length, and voltage range. For example, vertical
clearance. in Table 232-1 of the 1987 edition applied at a conductor
temperature of 60 OF, no wind, final unloaded sag. Span lengths
were Jimit.d by loading district. Voltages up to 60 kV were covered
in the table. Conditions ouwde the.. basic conditions required
additional clearances.

Actual clearances vary from the value. required at 60 of as
conductor sag change. due to conductor movement under loading.
Table 232·1 allowed 24 inches for ice loading, higher conductor
temperatur.. (to 120 OF), and structure flexure. The actual
allowance was 18 inches for ice loading or higher conductor
temperature plus 6 inches for miscellaneous cause•. Thu. the true
dearance requirement was 24 inches leas than the value shown in
the table (ie, equivalent to the clearance required for rigid parts).
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Table 232-2, vertical clearance of rigid live parts, was consis
tent with the 24 inch allowance in Table 232-1. A rigid Jive
part' energized at 760 V to 22 kV over a road (item 10, middle
column) required 18 feet clearance. A conductor energized
at the same voltage over a road required 20 feet clearance
(Table 232·1, item 2). The additional 24 inches was the allow
ance for conductor movement, and the true clearance that
may be experienc.d i. 18 feet-the same as specified for rigid live
puts.

Additional clearances above the ba.ic value••hown in
Tabl. 232·1 were required when the limiting condition. were
exceeded. Rule 232B2c covered long .pan con.truction and Rule
232B2d covered high.temperature operation. Both rule. recognized
and allow.d for additional conductor movement. Finally, Rule
23281 requir.d additional clearance for voltages exceeding 60 kV.
Note that this was an .lectrical requirement apart from conductor
movement.

Application ofbasic and additional clearancee i. illu.trated in the
drawings that follow.

Figure 1 .how. the basic clearanC't applied at a 60 of conductor
temp.ratur., at the limiting .pan length. When conductor
mov.ment i. con.ider.d, the actual clearance at maximum sag i.
leu than the basic c:learanC't.

Figure 2 .how. application of an additional clearance
for conductor temperature over 120 OF, at the limiting .pan.
Note that the additional clearance i. added to the basic clear
ance to determine the r.quir.d clearanc.. Again, the actual
clearance at maximum 881 i•••••ntially the same as in
Figure 1.

Figure 3 shows application of a long-.pan additional clearance,
for a conductor operating at or within the 120 of limit. As before,
the additional cl.arance i. added to the basic clearanc., and the
actual conductor c:learance at maximum sag i. eaaentially the same
as in Figure 1.

To repeat, both the lxuic clearances ahown in the tableB and the
additional clearancea required by the rulea apply only when the
conductor temperature iB 60 OF. Actual clearoncea are upected and
intended to be leaa due to conductor mouement. Only the voltage
adder (for voltages above those shown in the tables) i. a true
clearance requirement.

~

I,
I ,~

d
U,j'l
I'~
~!~
,~

l,:t
I..

:"

If
:,1

IT"

i
I:

t

'f',

+
. ..

'. .,.
", ~



;''''~

I
~

"
I

,, ,

.!i

,

I"
I

I
i ;
j I

I
I:
I" 'f
I 1 ,.

f"

I'
"I,

;1
;,

'Iii
I!' ,!:
! \

,!

1

1,

.,

+

AppendUA

Clearance Values Prior to 1990

Clearance value. were baaed on experience. They were
developed over time, at different ti...... for differellt reasons.

While thoee clearance values worked well, partly because several
of them proved to be overly conaervative, they did not follow a
uniform .y.tem. For example, Table 234-1 showed vertical
clearances from buildinp. In line Ib(l) of the 1987 edition, vertical
clearance of open aupply conductors over roof. not 8CC888ible to
pedesQiana was the 88ID8 for aU voltages from 0 to 22 kV. However,
in line Ib(3), the vertical clearance of open supply conductors
OVer roof. acce••ible to, vehicle. but not subject to
truck traffic varied with voltage: 12 feet for conductors energized
at 0 to 300 V, 16 feet for 300 to 760 V, and 20 feet for 760 V
to 22 kV.

Summary-Prior Editions

The clearance section was complex, with requirements stated in
dNign manual format. Clearance was a mixture ofbasic clearance,
clearance to COVer conductor movement, and voltage cleanne•.
Required clearance applied only at a 60 of conductor temperature;
actual clearance was not shown. Finally, clearance value. were
empirical; they were not systematized.

Clearances Subcommittee Activities

Subcommittee 4 discU888d problems with the clearance section of
the code during the 1987 reviaon cycle. Because there was insuffi
cient time to develop a comprehensive proposal, Subcommittee 4
recommended formation of a special working group. The NESC
CoaJmittee approved this recommendation and established Work.
ing Group 4.2 to:

o Review overhead line clearances, primarily Rules 232 and
234 and Section 28, and

o Investigate feasibility ofa uniform method of determining
clearances under all conditions ofconductor movement.

The working group concluded that:
o A uniform system for determining clearances could be

developed utilizing a building block approach.

~

... "

, II I ~ f

AppcndUA

o Vertical clearance values could be steted for maximum sag
conditions to cover conductor movement.

o Horizontal clearances could be stated under at-rest condi
tions, with special requirements to cover displacement of
energized conducton during wind conditions.

• The revisions proposed in the working group report
were explicit, readily understood, and performance
oriented.

Subcommittee 4 reviewed and approved the Working Group 4.2
report with minor modifications. Further enhancements were
made in response to public comment.

The 1990 Changes

Rulas 232, 233, and 234 were revised based on a coordinated,
uniform system of clearances developed under a building block
approach. Three component. were considered to determine the
tAKaI cleannee required:

o A reference component to cover activity in the area to be
cleared by the overhead supply and/or communication
lines. For example, truck height for over-the-road transport
is limited to 14 feet by state regulation. Thus the reference
component for roads in Table 232-3 is 14 feet. Reference
components included in the required clearances are shown
in Table A-2.

o A mechanical component appropriate for the 8upply or
communication line item. The mechanical component for
open supply conductors is 2 feet (Table A-I).

o An ekctrical component appropriate for the voltage in
volved. The electrical component for open supply conduc
tors, over 750 V to 22 kV, is 2.6 feet (Table A-I).

The required clearance is the sum of the three components: thus,
18.6 feet i8 required for open supply conductors, over 760 V to
22 kV, over roads (Table 232-1). For purposes of illustration, the
mechanical and electrical components are combined in Table A-I,
and items with the same total mechanical and electrical
components are grouped into similar clearance categories. Six
groups are thus created.

Application rulea were revised to coordinate with clearances
developed under the component or building block approach.
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Vertical clearances now apply at the maximum conductor lag

condition, nch .. outlined in Rul. 232A, rather than at a 60 .p
conductor temperature CClIlditiClll .. U88d in the 1987 edition. 'l1Ua M
illustrated in Figure 4: 18.6 feet is required for open supply
CClIlductor.. over 760 V to 22 kv, over roads, for any sag condition
01' span length.

Not only is the intended vertical clearance shown, rul,
.impli/icotion is also achieved. Rules for long span construction
and/or high temperature operatiClll were removed because they are
no looger necellll8l'Y.

Horizontal clearances to buildings and other installations now
apply with the conductor at rest (no wind displacement> as outlined
in Rule 234A, rather than at a wind displacement condition. The
horizontal clearance for open supply conductors from building.
(over 760 V to 22 kV) at rest is now 7.6 feet (Table 234-1). Thi•
clearance is .-entially the same .. the 8.0 feet required by early
code editiClll8.

Wind displacement need be considered only for energized open
supply CClIlductors and 230C2-23OO3 cabl.. energized at more than
760 V; see Rule 23401. In the above example, a minimum clearance
of 4.6 feet ia required under wind displacement conditions. While
1... than the 6 01' 6 feet required under prior code.. people will not
be working on out8ide building walls during high wind conditione.

Because application rules have been revised, it mu.' be
ulUler.tood tlaot clearo1lCe volue. cannot be directly compared
between tM 1987 and 1990 edition•. Vertical clearance values
appear smaller becaues sag changes fonnerly included in clearance
values are now addre...d in the application rules. Horizontal
clearance valu.. appear larger because wind displacement is now
applicable to energized conductors and certain supply cabl.. only;
clearances for all wir.., conductors, and cables are shown in the
&abIee under at-rest CClIlditiClllS.

The Collowing changes wen also made to consolidate
requirements and simplify application:

• Voltages in the tables are limited to 0 to 750 V and over
750 V to 22 kV, nonnal secondary and primary distribution
rang.. respectively. Voltages in the 22 to 50 kV range are
covered by a 0.4 inch per kV adder; see Rules 232Cla,
232C2a, and 234Gl. Exceptions at 22 to 50 kV are noted
where they apply.
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• Rules for voltages above 22 kV and the alternate
clearances COl' voltages above 98 kV are consolidated.

• Clearances for equipment cases are relocated from Rules
286E and 286F to Rules 232B3 and 234J.

Summary

These changes constitute a comprehensive revision of Section 23
which incorporate related provisions of Section 28 and provide
significant user benefits, as detailed in the introduction at the
beginning of this discussion. While some clearance values may
appear to be larger and some smaller, the net effective clearances
for energized conductors and cabI.. are essentially unchanged.
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Group MAE
(It)

I 1.0

II 1.6

III 2.0

IV 2.5

V 4.0

VI 4.5

---------

TableA·l

Cate80ry RINR 01/0 M E

Support Arms 1.0/- O~/- 1.0 0.0
mectJveJy Grounded Equlpment Cues 1.0/- 0.0/- 1.0 0.0

Insulated Communication Conducton and Cables -lUi 0.0/- 1.6 0.0
Menengers -/1.6 0.0/- 1.6 0.0
So... Protection WIres -/1.6 0.0/- 1.6 0.0
Grounded Guys -/1.6 0.0/- 1.6 0.0
230El -/1.6 0.0/- 1.6 0.0
230CI -/1.6 0.0/- 1.6 0.0

L"RLP, 0 - 760 V 1.01- -/0.6 1.6 0.6
Non-Insulated Communication Conductors -/1.6 -/0.6 2.0 0.0
230C2, 0-750 V -/1.6 0.0/- 1.6 0.6
230C3, 0-750 V -/1.6 0.0/- 1.5 0.5
Unarounded Cues oC Equipment at 0 - 750 V 1.D1- -/0.6 1.6 0.5

230C2, Greater Than 750 V -/1.5 0.0/- Uj 1.0"
230C3, Greater Than 750 V -/1.6 0.0/- 1.6 1.0"
Open Supply Conductors, 0 -760 V -/1.6 -/0.6 2.0 0.6

URLP, Grater Than 760 V - 22 kV 1.0/- -/0.6 1.6 2.6
Un,rounded Cues of Equipment at Greater Than
760 V -22 kV 1.0/- -/0.6 l.lI 2.lI

Open Supply C-onductors, Greater Than 760 V - 22 kV -/l.lI -/0.5 2.0 2.6 ,

~
LEGEND:

URLP - Un.uarded RIgId Live Parts
R - ft1I1d • 1.0 It

NR - Non-RJgId • 1.6 It
GJ - Grounded or Insulated· 0.0 It
o - Bare, Unarounded or Open Conductor or Part • 0.5 ft
M - Mechanical Component· R/NR plus 01/0
E - Electrical Component

• Grounded &: Communications Conductor· 0.0 ft
• Supply Line 0-760 V • 0.6 ft
• Supply Line Greater Than 760 V - 22 kV • 2.5 ft

MAE - Sum or M and E values

NOTES: (1) Unarounded pya have clearances based on the hllhest voltage to which they are exposed
(2) An asterisk (") beside a value indicates an exception to the legend.
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TableA-2a
Reference CoDlPOllentll olllule 232

Table 232·1 Table 232-2---
Item Ref(ft) Item Ref (ft)

Track ralla 1 22.0

Roads, streets. alleys, etc. 2 14.0 la 14.0
ResIdential drlvewaya. etc. 3 14.0 Ib 14.0

Other laRd trawrMd by wbJcles 4 14.0 lc 14.0

Spacea and w.,. - pedeltrlana fi 8.0110.0 Id 10.0

Water are. - no aaJ1boatlnI 6 12.6

Water are. - aaJlboat1n. 7
(a) I.e. than 20 acres 16.0
(b) Over 20 to 200 acres 24.0
(c) OYer 200 to 2000 acres 30.0
(d) Over 2000 acres 36.0

Are.. potted for rJaln. or
launchJDI aaIIboatI 8 see 7

Within or aIons:
Roads, streets. or aJleys 9 14.0 2a 14.0
Rural districts, vehicles unlikely 10 12.0 2b 12.0
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Table A·2b
Reference Componenbl of Rule 2M

Ref

Table Item (ft)

234·1 1. BuUdlngs
~

L Hodzontal

'I(1) WaDs, projeetlons and ,uarded windows 3.0
(2) Un,uuded windows 3.0
(3) Balconlea and ...... accaalble to pedestrians 3.0

,-

b. Vertical .~~ t

(1) Roofs/projections not accessible to pedestrians 8.0 i: I
, I

(2) Baleo'" and roofs lICCeaslble to pedestrians 9.0 !

(3) Roofs - vehicles not over 8 feet 9.0
:

(4) Roofs - vehicles over 8 feet 14.0 i
2. SllDs, chlmneya, billboards, antenn•• tanka, etc.

. ~ !
I

L Hodzontal 3.0 '.l
b. Vertical over or under 3.6 !

234·2 1. Over bridges
I

L Attached 1.0 I
b. Not attached 8.0

'1

2. BesIde, under or wtthln brldIe structure
L Accessible

(l) Attached 1.0 .'

(2) Not auached 3.0 ,
b. InllCCesslble

(l) Attached 1.0 ii'

(2) Not a~ached 2.0

234-3 A. From water level, edse of pool, etc. 20.6
B. From dlvtng platform or tower 12.6
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BEFORE THE
FEDERAL COMMUNI CAT I ONS CONNI SSION

Washington, D.C. 20554

In the Matter of

TCA MANAGEMENT CO.; TELESERVICE
CORPORATION OF AMERICA; and TCA
CABLE OF AMARILLO, INC.

Complaintants,

v.

SOUTHWESTERN PUBLIC SERVICE
COMPANY,

Respondent.

TO: The Common Carrier Bureau

)
)
)
)
)
)
)
)
)
)
)
)
)
)

File No. 90-002

DECLARATION OF TROY GRIDER

I, Troy Grider, so state:

1. I am district technician for TCA in Amarillo, with

responsibility for outside plant for the systems at issue in this

case. I have served with the system since 1974 (under prior

ownersh ip) .

2. SPS does set midspan poles in long span (greater

than 250') configurations for CATV attachments. However, the

practice first began 18 months - 2 years ago, after SPS revised

its internal ice loading calculations. We paid an average of

$750 for each such pole. None of these poles are old enough to

require replacement, and to my knowledge none have been replaced.
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3. The specifications for the attachment hardware we

use are: Ii" clamp, affixed with 5/8" bolt.

4. SPS-owned poles are much taller than the typical

communications-only poles. The attached photographs, taken

Decemberll , 1990 in Amarillo, illustrate the comparative

heights.

5. The average span for SPS facilities is

approximately 200'.

Signed under penalty of perjury.
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PHOTOGRAPHS OF POLES
TAKEN DEC. 11, 1990
AMARAILLO, TEXAS

Note racking of power
lines of various
voltages (all lines
other than lowest
wire on pole). Typical
pole is 40' for this
configuration.

Communications only pole,
with telephone (bottom)
and cable (12" above).
Typical pole is 30-35'
for this configuration.
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Only Power Attachments
on these Poles. Note
attachment height and
size of pole unchanged
even though no
communications lines
are on the pole.
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BEFORE THE
FEDERAL COMMUNICATIONS CC»fMISSION

Washington, D.C. 20554

In the Matter of

TCA MANAGEMENT CO.; TELESERVICE
CORPORATION OF AMERICA; and TCA
CABLE OF AMARILLO, INC.

Complaintants,

v.

SOUTHWESTERN PUBLIC SERVICE
COMPANY,

Respondent.

TO: The Common Carrier Bureau

)
)
)
)
)
)
)
)
)
)
)
)
)
)

File No. 90-002

AFFIDAVIT OF MARTHA S. HENSLEY

My name is Martha S. Hensley. I am Vice President of

Administration for TCA Management Co. On July 20, 1989, TCA

attempted to negotiate a reduction in rates from SPS. Nathan

Geick, our Executive Vice President of Operations for Texas;

Brady DeBord, our Amarillo General Manager; Paul Glist, our

communications counsel; and I all met with Gerard Diller, Jerry

Whitaker, Ken Lloyd and Kathleen Allen of SPS at SPS offices in

Amarillo. During the course of that meeting, we explained why

the SPS pole rate violated FCC standards. SPS advised us that

they recognized that the FCC rate would be about $2.00, but that

they disagreed with the FCC formula. SPS refused to reduce the

rate, and required us to pay the higher rate. Because SPS

controls the poles in Amarillo, we have no alternative but to
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stay on SPS poles and leek recourse at the PCC, The contract is

hardly the result of ~arms length bargaining,-

On oath I do state that I have read the foregoing Reply

attached hereto; that I am familiar with the matters contained

therein and know the purpose thereof: and that the facti let

forth therein are true and correct to the best of my knowledge,

information and belief.
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CERTIFICATE OF SERVICE

I hereby certify that copies of the foregoing "Reply"
were properly mailed, postage prepaid, this 21st day of December,
1990, to the following:

Paul Kelly, Jr.
S. Barry Paisner
Hinkle, Cox, Eaton, Coffield & Hensley
Post Office Box 2068
Santa Fe, New Mexico 87504-2068

Federal Energy Regulatory Commission
825 North Capitol Street, N.E.
Washington, DC 20426

Public Utility Commission of Texas
7800 Shoal Creek Blvd.
Suite 400N
Austin, TX 78757

* John T. Curry
Federal Communications Commission
2000 L Street, N.W., Room 812
Washington, D.C. 20554

* By Hand Delivery


